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tangential pitting of autumnal tracheids. The change in the living pines is 
seen in the disappearance of thick-walled ray cells, the presence of large com- 
pound ray pits, the development of ray tracheids, and the loss of tangential 
pitting of autumnal tracheids. The type of hard pines represented by P. 
resinosa in North America and P. silvestris in Europe is "the most highly 
developed and specialized condition among living pines." The nut pines (of 
North America and Asia) have piciform lateral ray pits and thick-walled ray 
cells, and in these features they are the living pines that approach most nearly 
to the cretaceous pines. The hard pines of the United States, with the excep- 
tion of P. resinosa, show a great range of variation from piciform to compound 
lateral ray pits; and the soft pines present a parallel series of gradations. — 
J. M. C. 

Non-available water. — Bovie 13 has tested the effect of salts upon the non- 
available water in a soil of crushed quartz. Aside from a full nutrient solution 
of o. 2 per cent, various amounts of NaCl, ranging from 0.05 to 0.6 per cent, 
were added. To 100 grams of soil 20 grams of solutions were added. After 
the plants had grown considerably and the soil moisture was nearly exhausted, 
the cultures were placed in a special drying chamber of relative humidity of 
0.1. Soil was tested for contained moisture when the foliage began to wilt, 
and when it showed drying. The remaining water was essentially the same 
regardless of the amount of salt present. Assuming that none of the salts 
are absorbed by the plants, Bovie finds that the soil water, at the close of the 
experiments, in some cases would contain more than 300 per cent of salts, and 
that much of it must be in the solid form in spite of greatly increased solubility 
in the thin water films. He also offers some evidence for the movement of 
water in soils of low water content in the form of vapor, a thing already empha- 
sized by various workers. — William Crocker. 

Transpiration stream. — Zijlstra 14 finds that lowering the temperature of 
sections (20 cm. in length) of stem of intact plants to o° C. for several days, 
even under the most favorable conditions for transpiration, does not lead to 
wilting of the foliage. It is assumed that this renders the living cells of the 
zone comparatively inactive, without injuring them and without producing 
injurious or blocking material. The results are contrary to those obtained by 
the same method by Ursprung, who used the results as an argument for the 
necessity of the activity of living cells to the continuity of the transpiration 
stream. Zijlstra also conducted a number of experiments on the movement 
of o . 1 per cent Saureviolett (Grubler) in living and dead stems. He also 
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studied the behavior of plants in which lateral movement of water was made 
necessary by the ordinary method of incisions on opposite sides. Only the 
first set of experiments throws any new light on the question of the rise of sap. — 
William Crocker. 

Phylogeny of Filicales. — Bower's has begun the publication of a series of 
studies in the phylogeny of the Filicales, and the first paper presents the singular 
and poorly known genus Plagiogyria. It is grouped among the Polypodiaceae, 
and even merged with Lomaria, but the position is anomalous on account of the 
oblique annulus. Several species were secured, both oriental and occidental, and 
the results may be considered fairly representative for a genus of eleven species. 
The conclusions are that the genus is quite a distinct one, deserving to stand apart 
from Lomaria or any other genus; that it is relatively primitive, as shown by 
stelar structure, leaf traces, venation, etc. ; that it has resemblances to the Simplices, 
but that its characters indicate that it is rightly placed among the Pterideae; and 
that its "mixed" sorus, without any "gradate" sequence of sporangia, combined 
with its primitive characters and its affinity to the Pterideae, shows that the Mixtae 
have probably come directly from the Simplices, rather than by any of the Gra- 
datae— J. M. C. 

Geotropism and split stems. — Schtscherback, 16 working in Pfeffer's 
laboratory, has carried on a series of experiments on the geotropic reactions of 
split stems. In the main, Lupinus albas was used, for in this form the tissue 
strains between cortex and pith are slight. Splitting cuts the rate of growth even 
in the vertical position, but two equal halves grow with equal speed in that posi- 
tion. If the two halves are placed horizontally, with the split faces together and 
horizontal, the lower half is favored in its growth and the upper half greatly inhib- 
ited, or even entirely stopped in most cases. Restoring the two halves to their 
normal vertical position restores them to equal growth, and rotating them 180 
on the horizontal axis, to give an interchange of position, gives an interchange 
of rates of growth. The same geotropic inhibition and favoring of growth occurs 
in the two separated halves of the stem as occur in their intact condition. — 
William Crocker. 

Relation of living cells to the rise of sap. — Rorhardt, 17 in his voluminous 
article on the part played by living cells in the rise of sap, has followed the method 
of wearying the reader with the publication of his notebook, instead of preparing 
a concise statement of his methods and results. Of the 125 different species of 
herbs and shrubs native to Germany, representing various monocotyl and dicotyl 
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